Phorbol esters and related analogs regulate the subcellular localization of beta 2-chimaerin, a non-protein kinase C phorbol ester receptor.
The novel phorbol ester receptor beta2-chimaerin is a Rac-GAP protein possessing a single copy of the C1 domain, a 50-amino acid motif initially identified in protein kinase C (PKC) isozymes that is involved in phorbol ester and diacylglycerol binding. We have previously shown that, like PKCs, beta2-chimaerin binds phorbol esters with high affinity in a phospholipid-dependent manner (Caloca, M. J., Fernandez, M. N., Lewin, N. E., Ching, D., Modali, R., Blumberg, P. M., and Kazanietz, M. G. (1997) J. Biol. Chem. 272, 26488-26496). In this paper we report that like PKC isozymes, beta2-chimaerin is translocated by phorbol esters from the cytosolic to particulate fraction. Phorbol esters also induce translocation of alpha1 (n)- and beta1-chimaerins, suggesting common regulatory mechanisms for all chimaerin isoforms. The subcellular redistribution of beta2-chimaerin by phorbol esters is entirely dependent on the C1 domain, as revealed by deletional analysis and site-directed mutagenesis. Interestingly, beta2-chimaerin translocates to the Golgi apparatus after phorbol ester treatment, as revealed by co-staining with the Golgi marker BODIPY-TR-ceramide. Structure relationship analysis of translocation using a series of PKC ligands revealed substantial differences between translocation of beta2-chimaerin and PKCalpha. Strikingly, the mezerein analog thymeleatoxin is not able to translocate beta2-chimaerin, although it very efficiently translocates PKCalpha. Phorbol esters also promote the association of beta2-chimaerin with Rac in cells. These data suggest that chimaerins can be positionally regulated by phorbol esters and that each phorbol ester receptor class has distinct pharmacological properties and targeting mechanisms. The identification of selective ligands for each phorbol ester receptor class represents an important step in dissecting their specific cellular functions.